1. Introduction {#sec1-ijerph-15-01089}
===============

Renal cell carcinoma (RCC) is a group of malignancies that arises from the epithelium of the renal tubules. In 2004, RCC was classified by the World Health Organization as consisting of distinct subtypes of adult renal cancers, which include clear cell, papillary, and chromophobe tumors, representing approximately 70%, 10%--15%, and 5%, respectively \[[@B1-ijerph-15-01089]\]. Many rare cases of RCC subtypes include: (a) carcinoma of the collecting ducts of Bellini; (b) Xp11.2 translocation carcinoma; (c) multilocular cell renal carcinoma; (d) renal medullary carcinoma; (e) carcinoma associated with neuroblastoma; (f) mucinous tubular and spindle cell carcinoma and unclassified RCC \[[@B1-ijerph-15-01089]\]. Another rare case of RCC associated with aggressive behavior and poor prognosis that may happen in any subtype is sarcomatoid \[[@B1-ijerph-15-01089]\]. In 2018 alone, it is expected that approximately 63,340 new people will develop renal cancer in the United States and about 14,970 cancer-related deaths (10,010 in men and 4960 in women) will occur \[[@B2-ijerph-15-01089]\]. RCC affects both males and females, but it is more common in males compared to females \[[@B3-ijerph-15-01089]\]. During the past two decades, the incidence rate of RCC has significantly declined among Caucasians but has rapidly increased among African Americans \[[@B4-ijerph-15-01089]\]. There is an immense quality improvement of RCC in the literature among Caucasians. However, there are limited studies that have addressed the prevention of RCC among underrepresented minority groups. Also, very few studies have focused on how to reduce RCC racial health disparities. Therefore, this review article aims to identify major risk factors associated with RCC and to highlight new therapeutic approaches for the prevention of RCC.

2. Approaches {#sec2-ijerph-15-01089}
=============

We performed bibliographical searches in Google Scholar (<https://scholar.google.com>), cancer journals, and Researchgates. In addition, articles that were not visible at these search tools were further searched and identified through MEDLINE and PUBMED Central links with the primary focus on epidemiologic research studies that provide new insights regarding the main factors that contribute to renal cell carcinoma development and the therapeutic approaches that aim at preventing this disease.

3. Results and Discussions {#sec3-ijerph-15-01089}
==========================

We found several peer-reviewed papers that addressed and explained the differences in renal cell carcinoma (RCC) incidence and mortality rates between African Americans and Caucasians. The summary results and discussions of this paper give an update of the overview of RCC, racial/ethnic disparities, major risk factors of RCC, and new therapeutic approaches that aim at preventing RCC. In our results and discussion sections, we did not summarize all the major risk factors and therapeutic approaches investigated in each study. However, we highlighted their main findings in the present article. These are discussed in more detail in subsequent sections below.

3.1. Racial Disparities in Renal Cell Carcinoma {#sec3dot1-ijerph-15-01089}
-----------------------------------------------

According to the CDC, in the United States in 2014, among men, Black men are the most likely to get kidney and renal pelvis cancers (24.7 per 100,000), followed by White men (22.0 per 100,000). Among women, African American women are the most like to get kidney and renal pelvis cancers (12.4 per 100,000), followed by Hispanic women (11.9 per 100,000) \[[@B5-ijerph-15-01089]\]. Research has shown that race influences the distribution of histologic subtypes, with African American patients having increased frequency of papillary kidney cancer \[[@B6-ijerph-15-01089],[@B7-ijerph-15-01089]\]. African Americans generally present at an earlier disease stage \[[@B8-ijerph-15-01089],[@B9-ijerph-15-01089],[@B10-ijerph-15-01089],[@B11-ijerph-15-01089]\]; however, survival rates are worse \[[@B10-ijerph-15-01089],[@B12-ijerph-15-01089]\]. Studies suggest that the distribution of RCC histological subtypes is not equivalent in different racial groups \[[@B6-ijerph-15-01089],[@B8-ijerph-15-01089]\]. It has been shown that clear cell RCC is more common in Caucasian populations and papillary RCC is more common in people of African or Afro-Caribbean descent \[[@B6-ijerph-15-01089]\]. A disparity in relative survival still persists between African Americans and Caucasians patients with kidney cancer even when controlling for treatment and other prognostic factors including stage, tumor size, and grade \[[@B12-ijerph-15-01089]\]. Several Surveillance, Epidemiology, and End Results (SEER) analyses and state-wide cancer registry data revealed that African Americas with RCC consistently had higher all-cause mortality rates than Whites in the general population \[[@B10-ijerph-15-01089],[@B11-ijerph-15-01089],[@B12-ijerph-15-01089],[@B13-ijerph-15-01089]\]. The cause of this disparity in mortality is unknown. Some studies attribute this disparity to racial differences in access to health care and treatment \[[@B10-ijerph-15-01089],[@B11-ijerph-15-01089],[@B12-ijerph-15-01089],[@B13-ijerph-15-01089],[@B14-ijerph-15-01089],[@B15-ijerph-15-01089]\], differences in quality of care received \[[@B12-ijerph-15-01089],[@B13-ijerph-15-01089]\], patients' attitudes toward and beliefs in treatment decisions \[[@B12-ijerph-15-01089],[@B13-ijerph-15-01089]\], comorbid conditions, and stressful life events associated with socioeconomic status \[[@B10-ijerph-15-01089],[@B12-ijerph-15-01089],[@B13-ijerph-15-01089]\]. One of these studies in particular looked at data for over 39,000 patients diagnosed with renal cell carcinoma from 1992 to 2007. This study found that 72.6% of White patients survived at least 5 years out from their diagnosis, while 68% of African Americans lived for at least 5 years. Another study using Department of Defense's Automated Central Tumor Registry revealed a lack of racial difference in survival among RCC patients after adjusting for demographic, tumor, and treatment variables in the Cox model (adjusted HR = 1.08, 95% CI = 0.90--1.29) or stratified by age, sex, or tumor stage \[[@B16-ijerph-15-01089]\]. This study supports the claim that the lack of racial difference in survival among RCC patients may be related to equal access to health care.

Healthy People 2020 has identified the leading social determinants of health, such as personal, social, economic, lifestyle, and environmental factors, which are associated with individual health \[[@B17-ijerph-15-01089]\]. Black/African Americans show higher incidence and mortality rates of RCC compared to other ethnic groups. For example, scientific reports have shown that the prevalence of RCC has risen rapidly among African Americans compared to Caucasians \[[@B4-ijerph-15-01089],[@B11-ijerph-15-01089],[@B18-ijerph-15-01089]\]. These reports have also indicated that the differences in survival rate between African American and Caucasian patients are due to poor socioeconomic status, poor quality of life and living conditions, and potential limitations in treatment follow-up \[[@B11-ijerph-15-01089]\]. Although the reasons for this racial disparity have been addressed in the literature, little has been done to lower or reduce the gap observed in RCC health disparity. Several studies have reported the contributions of some physicians to racial/ethnic disparities in the transplantation of the kidney \[[@B1-ijerph-15-01089],[@B19-ijerph-15-01089],[@B20-ijerph-15-01089],[@B21-ijerph-15-01089]\]. When compared with Caucasians, African American dialysis patients have more difficulty obtaining medical information, discussing with a medical professional about the possibility of receiving kidney from a family member, and obtaining proper health care \[[@B19-ijerph-15-01089]\].

3.2. Risk Factors of Renal Cell Carcinoma {#sec3dot2-ijerph-15-01089}
-----------------------------------------

A person's age and gender may increase his or her risk for RCC. Cigarette smoking, obesity, hypertension, and genetic diseases are the common risk factors that significantly contribute to the development of RCC \[[@B22-ijerph-15-01089],[@B23-ijerph-15-01089],[@B24-ijerph-15-01089]\]. Other risk factors related to lifestyle choice include heavy drinking of alcohol and high intake of fat and protein derived from animals \[[@B25-ijerph-15-01089],[@B26-ijerph-15-01089],[@B27-ijerph-15-01089]\]. Environmental and occupational factors also contribute largely to RCC development. Known risk factors associated with RCC are presented in [Figure 1](#ijerph-15-01089-f001){ref-type="fig"}.

### 3.2.1. Age and Sex Risk Factor in Renal Cell Carcinoma {#sec3dot2dot1-ijerph-15-01089}

About 75% of persons diagnosed with RCC are over the age of 60. RCC is rare in those under the age of 50. Incidence rates have increased in all age groups but this increase is mostly in persons over 75 years of age. Furthermore, mortality rates have mostly increased in persons over 75 years of age, validating that renal cancer is generally a disease of the elderly \[[@B28-ijerph-15-01089]\]. A study involving 600 cases of hereditary kidney cancer revealed that the median age is 37 years at diagnosis, but about 70% of the cases are diagnosed at 46 or younger \[[@B29-ijerph-15-01089]\], compared with the general population in which the median age at diagnosis is 64 years. One study found that patients with papillary RCC were significantly more likely to be older than those with clear cell, with ORs of 1.57 (95% CI 1.01--2.44) for those aged 60--69 years and 1.88 (95% CI 1.19--2.99) for those aged ≥70 years, compared with patients aged \<50 years. Age at diagnosis did not appear to be differentially associated with either chromophobe or other RCC compared with clear cell \[[@B8-ijerph-15-01089]\].

The incidence rate of renal cell carcinoma (RCC) is higher in males compared with females. Men are two to three times more likely to be affected with RCC compared with women \[[@B1-ijerph-15-01089],[@B30-ijerph-15-01089]\]. Men also have a lower survival rate compared with women. In 2012, there were approximately 337,860 new cases of kidney cancer (213,924 in males and 123,936 in females) and 143,406 deaths (90,802 in men and 52,604 in women) of kidney cancer patients \[[@B21-ijerph-15-01089]\]. Compared with clear cell RCC, patients with papillary RCC were less likely to be female (OR 0.60; 95% CI 0.43--0.83). Patients with chromophobe RCC were significantly more likely to be female compared with patients with clear cell RCC (OR 2.32; 95% CI 1.44--3.74) \[[@B8-ijerph-15-01089]\].

### 3.2.2. Genetic Rick Factors in Renal Cell Carcinoma {#sec3dot2dot2-ijerph-15-01089}

The development of certain types of kidney cancers is inherited. Scientific data have identified genetic pathogenic variants that are the major cause of hereditary RCC risk in some prone families and these genetic pathogenic variants may contribute about 5%--8% of patients affected with RCC \[[@B31-ijerph-15-01089],[@B32-ijerph-15-01089]\]. In 2014, Byler and Bratslavsky reported that hereditary RCC accounts for approximately 4% of cases and indicated a predilection towards early-onset, bilaterality, and multicentricity \[[@B33-ijerph-15-01089]\]. A study conducted by Karami et al. found that the first-degree relatives of hereditary kidney cancer patients have a high risk of developing RCC in both Caucasians and African Americans \[[@B34-ijerph-15-01089]\]. Furthermore, a large number of epidemiologic studies also revealed that family history is a major risk factor associated with RCC. For example, a relative risk is estimated to be about 2.5 for a brother or sister of a RCC patient \[[@B35-ijerph-15-01089],[@B36-ijerph-15-01089]\]. A series of genome-wide association studies (GWAS) in the people of wealthy nations showed that loci mapped to endothelial PAS domain protein 1 gene (EPASI), encoding hypoxia inducible factor (HIF)-2α, on 2p21 (rs11894252 and rs7579899), a locus on 11q13.3 (rs7105934), a locus mapped to SCARB1, encoding the scavenger receptor class B, member 1 on 12q24.31 (rs4765623), a locus at a transcriptional enhancer of cyclin D1-encoding (CCND1) gene (rs71055934) at 11q13.3, two loci (rs718314 and rs1049380) in the inositol 1,4,5-triphosphate receptor, type 2 (ITPR2) gene on 12p11.23, and a locus (rs35252396) located at 8q24.21 were significantly associated with the susceptibility of RCC \[[@B37-ijerph-15-01089],[@B38-ijerph-15-01089],[@B39-ijerph-15-01089]\]. However, the above GWAS that have identified single nucleotide polymorphisms (SNPs) as a RCC risk factor in the people of wealthy nations could not be validated in similar studies performed in Chinese populations \[[@B40-ijerph-15-01089],[@B41-ijerph-15-01089]\].

Hereditary RCC is predominantly caused by von Hippel--Lindau (VHL) syndrome, hereditary papillary renal cell carcinoma (HPRCC), and hereditary leiomyomatosis and RCC. VHL is an autosomal dominant condition with high penetrance; about half of the patients with VHL die from RCC. The VHL gene is a tumor suppressor and loss of the wild type allele is found in renal cysts and clear cell renal cancer from patients with VHL. Hereditary papillary renal cell carcinoma (HPRCC) is an autosomal dominant syndrome characterized by multifocal, bilateral type I papillary renal cell carcinomas \[[@B42-ijerph-15-01089]\]. Mutations of the MET gene on 7q31 have been linked HPRCC \[[@B43-ijerph-15-01089]\]. Hereditary leiomyomatosis and renal cell cancer (HLRCC) is an autosomal cancer susceptibility syndrome that develops cutaneous and uterine leiomyomas and renal cancer \[[@B44-ijerph-15-01089]\]. The most pathological type that is generally linked with HLRCC is papillary type 2 renal cancer and tends to have an early age of onset, be high grade, and aggressive \[[@B45-ijerph-15-01089]\]. Duct and clear cell cancers have also been associated with HLRCC \[[@B46-ijerph-15-01089],[@B47-ijerph-15-01089],[@B48-ijerph-15-01089]\]. Clear cell renal cancer is linked with VHL, chromosome 3 translocations, PTEN hamartomatous syndrome, and mutations in BAP1, as well as several of the genes encoding the proteins comprising the succinate dehydrogenase complex (SDHB/C/D) \[[@B49-ijerph-15-01089]\]. Birt--Hogg--Dubé syndrome (BHD) is a genetic condition associated with an increased risk of cancerous kidney tumors, especially chromophobe as well as clear cell renal cancer \[[@B50-ijerph-15-01089]\]. Tuberous sclerosis complex (TSC) is a genetic condition associated with RCC and linked to an increased risk of angiomyolipomas of the kidney \[[@B51-ijerph-15-01089]\]. Sequencing studies will continue to raise awareness of important causality and aggressive behavior related to the inherited genetics of RCC.

### 3.2.3. High Blood Pressure/Hypertension Risk Factor in Renal Cell Carcinoma {#sec3dot2dot3-ijerph-15-01089}

High blood pressure is considered to be a major risk factor for renal cell carcinoma (RCC) development among African Americans and Caucasians, but African Americans suffer and die the most from this disease. A 2000 report revealed that African Americans have the highest incidence of hypertension at a younger age compared to other ethnic groups \[[@B52-ijerph-15-01089]\]. This highest prevalence of hypertension among African Americans at a younger age explains the highest incidence and mortality rates in this group and also because they are less likely to receive proper care \[[@B53-ijerph-15-01089]\]. In addition, African Americans often experience environmental stress in their community due the poor quality of life and living conditions which may increase RCC incidence in this group. A prospective study from eight European countries involving 296,638 subjects demonstrated that hypertension highly contributes to an increased risk of RCC \[[@B27-ijerph-15-01089]\]. Other studies showed a dose-response relationship between hypertension and RCC incidence when measuring blood pressure at the baseline clinic visits \[[@B54-ijerph-15-01089],[@B55-ijerph-15-01089],[@B56-ijerph-15-01089]\]. Compared with clear cell cases, chromophobe cases were significantly less likely than clear cell cases to have hypertension (OR 0.46; 95% CI 0.25--0.86) \[[@B8-ijerph-15-01089]\]. Obesity is a proven risk factor for RCC. When a study restricted regression models to those patients with available information on BMI and was further adjusted for BMI, patients with papillary, chromophobe, and other subtypes of RCC were all somewhat less likely to be obese than those with clear cell RCC, but these associations did not reach statistical significance \[[@B8-ijerph-15-01089]\]. Cardiovascular disease and diabetes are more prevalent in Hispanics \[[@B36-ijerph-15-01089]\] and type II diabetes is more prevalent among Native Americans \[[@B57-ijerph-15-01089]\]. All these disorders are associated with renal cancer development. Therefore, preventing hypertension-related risk factors will significantly reduce the incidence rate and improve the survival rate of RCC.

### 3.2.4. Poor Diet and Alcohol Intake Risk Factor in Renal Cell Carcinoma {#sec3dot2dot4-ijerph-15-01089}

Regular consumption of vegetables and fruits may significantly reduce the prevalence rate of renal cell carcinoma (RCC). However, a poor diet is more likely to contribute to racial disparity in renal cancer. For example, diets with a high content of protein and dairy products have been associated with an increased risk of kidney cancer \[[@B58-ijerph-15-01089]\]. Diets rich in fruits and vegetables may provide a protective effect for RCC, but an unhealthy diet is considered a major risk factor in the pathogenesis of kidney cancer. Although there is an indication that the intake of protein and fat from animal origin is associated with a greater incidence of kidney cancer, other studies have shown inconclusive results \[[@B26-ijerph-15-01089],[@B27-ijerph-15-01089],[@B59-ijerph-15-01089]\]. Excess body weight or obesity is a significant public health issue in the United States and it is one of the major risk factors for kidney cancer \[[@B60-ijerph-15-01089],[@B61-ijerph-15-01089]\]. It is documented that obesity accounts for over 40% of renal cell carcinoma (RCC) in the United States \[[@B62-ijerph-15-01089]\]. A 2003 study conducted on obesity and cancer risk among Caucasian and African American veterans found that the risk of RCC was significantly elevated among White men with or without hypertension, while the risk of RCC among African American men without hypertension was not elevated \[[@B63-ijerph-15-01089]\]. Moderate alcohol intake is linked to a reduction of RCC risk \[[@B64-ijerph-15-01089],[@B65-ijerph-15-01089]\]. However, heavy drinking of alcoholic beverages such as wine, liquor, and beer is associated with RCC in males and females \[[@B34-ijerph-15-01089]\].

### 3.2.5. Cigarette Smoking Risk Factor in Renal Cell Carcinoma {#sec3dot2dot5-ijerph-15-01089}

Cigarette smoking has been recognized as the major cause of human cancers and it can affect everyone (babies, children, and adults) at any stage of life \[[@B66-ijerph-15-01089]\]. Smoking is the best-established modifiable risk factor for RCC. About one in every five people who die in North America is attributed to the smoking of cigarettes, with an estimate of 440,000 deaths per year including 264,000 men and 178,000 women \[[@B66-ijerph-15-01089],[@B67-ijerph-15-01089]\]. From this estimate, there are about 35,000 deaths resulting from second-hand smoke exposure. The risk of kidney cancer is not only greater in smokers than in nonsmokers, but is also increased with the amount and duration of smoking \[[@B68-ijerph-15-01089]\]. This increased risk has been attributed to several biologic mechanisms: smoking induces renal damage by toxic effects on the renal tubules and hemodynamic alterations including hypertension, endothelial cell dysfunction, and oxidative stress \[[@B69-ijerph-15-01089]\]. According to Cogliano and associates, cigarette smoking is classified as a risk for cancer in all anatomic areas of the renal upper tracts, including kidney, ureter, and renal pelvis \[[@B70-ijerph-15-01089]\]. A study of kidney cancer cases in the United Kingdom previously revealed that 29% of cases in males and 15% in females were associated with or caused by smoking \[[@B22-ijerph-15-01089]\]. A previous study by Ross and colleagues indicated that patients with a history of regular cigarette smoking have a 3.6-times chance of developing renal cancer compared to nonsmoking risk factors \[[@B71-ijerph-15-01089]\]. Another study found that smoking as a RCC risk factor applies to clear cell and papillary renal cell carcinoma but not the chromophobe subtype \[[@B72-ijerph-15-01089]\]. In addition, RCC patients were shown to have an increased amount of DNA damage in their peripheral blood lymphocytes induced by a tobacco-specific N-nitrosamine compared to control subjects \[[@B73-ijerph-15-01089]\].

### 3.2.6. Environmental and Occupational Risk Factors in Renal Cell Carcinoma {#sec3dot2dot6-ijerph-15-01089}

There are many studies that have evaluated the risk of RCC in relation to environmental and occupational exposures in the United States. However, some scientific data remain inconclusive while others indicate that occupational exposure may be associated with the risk of RCC. Excess exposure to chemicals such asbestos, benzene, cadmium, vinyl chloride, and herbicides as well as acetaminophen abuse contribute to RCC development \[[@B74-ijerph-15-01089],[@B75-ijerph-15-01089]\]. Several studies have reported that environmental and occupational exposures to trichloroethylene (TCE) is associated with cancers with high occurrence for RCC, liver cancer, and lymphoma \[[@B76-ijerph-15-01089],[@B77-ijerph-15-01089]\]. TCE is a toxic solvent that can be found in degreasing agents, spot cleaning agents in dry cleaners, spray fixatives for arts and craft uses, and public drinking water supplies \[[@B76-ijerph-15-01089]\]. Using animal models, toxicological studies revealed that TCE-associated kidney damage occurs after bioactivation through the reductive metabolic pathway that is required prior to hepatic and renal glutathione S-transferase (GSH) conjugation and subsequent cleavage by renal cysteine conjugate β-lyase (CCBL1) to form cysteine *S*-conjugates, *S*-(1,2,dichlorovinyl-[l]{.smallcaps}-cytseine), and *S*-(1,2,2-trichlorovinyl [l]{.smallcaps}-cysteine) \[[@B78-ijerph-15-01089],[@B79-ijerph-15-01089],[@B80-ijerph-15-01089]\]. These metabolites are highly reactive and have been shown experimentally to form DNA adducts, strand breaks, bacterial mutagenicity, renal cell genotoxicity, and cytotoxicity \[[@B81-ijerph-15-01089],[@B82-ijerph-15-01089]\]. A study from the National Health and Nutrition Examination Survey (NHANES) revealed that about 10% of people living in the United States have TCE in their body system which is detected in the blood \[[@B77-ijerph-15-01089]\]. According to the International Agency for Research on Cancer and the National Toxicology Program, TCE is considered as a probable human carcinogen \[[@B76-ijerph-15-01089],[@B83-ijerph-15-01089]\], but its carcinogenic potential is inconsistent based on findings in epidemiologic studies.

4. Preventative Measures to Renal Cell Carcinoma {#sec4-ijerph-15-01089}
================================================

Although hereditary risk factors associated with renal cell carcinoma (RCC) are not modifiable, lifestyle and some environmental factors can be modified and prevented \[[@B84-ijerph-15-01089]\]. The best way to lower the prevalence rate of RCC is prevention. Interestingly, this will reduce the burden of RCC and lower the number of deaths caused by RCC in all ethnic groups. A healthy lifestyle can be achieved by keeping a normal body weight, eating well or consuming a high content of vegetable and fruits, lowering blood pressure, managing stress, maintaining enough physical activity, minimizing alcohol intake, quitting cigarette smoking, and reducing second-hand smoke exposure \[[@B85-ijerph-15-01089]\]. These therapeutic approaches to prevent RCC include lifestyle choices that are controllable and may reduce the risk of developing the disease. Below are some steps people can make to benefit their health and reduce their risk of developing RCC. Based on the scientific literature, it is evident that the environmental community where people live, work, perform daily activities, and physical exercise contribute significantly to health disparities.

4.1. Maintain a Healthy Diet {#sec4dot1-ijerph-15-01089}
----------------------------

Lifestyle is responsible for large parts of cancer incidence in developed countries. Eating a healthy diet rich in vegetables and fruits, and intake of lean protein, nuts, whole grains, legumes, fish, and heart-healthy fats provides numerous human health benefits. The beneficial effects of a healthy diet may be mediated by favorable effects on blood pressure, glucose, and lipids \[[@B86-ijerph-15-01089],[@B87-ijerph-15-01089]\]. Studies demonstrated that adopting a Mediterranean diet may reduce cancer and help the kidney to function well, while low adherence to it may lead to lower survival rates among patients with chronic kidney disease \[[@B88-ijerph-15-01089]\]. Other studies indicated that a plant-based diet influences the survival of renal cancer through its impact on metabolic acidosis and blood pressure \[[@B89-ijerph-15-01089]\]. Moreover, such a diet reduces urine parameters of kidney injury \[[@B90-ijerph-15-01089]\], decreases the production of potential uremic toxins through the alteration of gut flora \[[@B91-ijerph-15-01089]\], diminishes body weight, and improves cardiovascular outcomes \[[@B89-ijerph-15-01089],[@B92-ijerph-15-01089]\]. A meta-analysis by Fouque et al. demonstrated a 39% reduction in the number of renal cancer deaths in patients on a very low protein diet \[[@B93-ijerph-15-01089]\]. Another meta-analysis of five trials including the Modification of Diet in Renal Disease study revealed a considerable reduction in renal failure risk and deaths (RR = 0.67) over 18--36 months of follow-up \[[@B94-ijerph-15-01089]\].

### 4.1.1. Control Blood Pressure {#sec4dot1dot1-ijerph-15-01089}

Controlling blood pressure alone will not reduce the risk of developing RCC. A study performed by Colt et al. showed that well-controlled hypertension is still associated with a high risk of kidney cancer, with lower cancer rates among populations with poorly controlled blood pressure \[[@B95-ijerph-15-01089]\]. African American patients have a higher incidence of hypertension at a younger age than Caucasians and other ethnic groups \[[@B52-ijerph-15-01089]\]. This high incidence of hypertension among African Americans may explain the highest RCC incidence among this group and also provide insights into the presence of a more aggressive RCC in African Americans.

### 4.1.2. Engage in Regular Physical Activity and Maintain a Healthy Weight {#sec4dot1dot2-ijerph-15-01089}

Scientific data indicated that regular exercise helps to reduce the risks of cancers through many mechanisms such as decreasing the levels of hormones that contribute to cancer development, improving the function of the immune system, and altering the metabolism of bile acids \[[@B96-ijerph-15-01089],[@B97-ijerph-15-01089],[@B98-ijerph-15-01089]\]. Research also indicates that regular physical exercise can lead to a reduction of weight which has a highly beneficial effect associated with cancer survival \[[@B99-ijerph-15-01089],[@B100-ijerph-15-01089]\]. Regular physical exercise also contributes to a better quality of life such as emotional well-being and self-esteem \[[@B101-ijerph-15-01089]\].

### 4.1.3. Quit Cigarette Smoking {#sec4dot1dot3-ijerph-15-01089}

Cigarette smoking is a major contributor to the high risk of developing kidney cancer. The risk drops once a person stops smoking. For example, a study that followed 845 patients with RCC found that 19.4% and 29.1% were current and former smokers, respectively. Also, 24.5% of these patients had advanced cancer. Smoking was consistently associated with advanced RCC in both univariate and multivariate analyses and cessation reversed the risk. One study revealed that patients who have a longer duration and exposure to smoking were associated with higher prevalence of advanced RCC, whereas duration cessation lowered the odds of advanced disease \[[@B102-ijerph-15-01089]\]. Since effective smoking cessation treatments exist for patients with cancer, the promotion of smoking cessation is warranted in patients with RCC who are current smokers or who are at an increased risk for relapse after quitting.

### 4.1.4. Avoid Exposure to Toxic Chemicals {#sec4dot1dot4-ijerph-15-01089}

Avoiding environmental and occupational exposure to toxic chemicals such as arsenic, asbestos, cadmium, and organic solvents may reduce the incidence of RCC. Several environmental and occupational studies have reported that RCC is linked to some industrial employments such as dry cleaning, oil refining, metal working, and painting \[[@B103-ijerph-15-01089],[@B104-ijerph-15-01089],[@B105-ijerph-15-01089]\]. In addition, several toxic chemicals such as arsenic, cadmium, asbestos, gasoline, and solvents present in many occupational settings have been linked to an increased risk of RCC development \[[@B105-ijerph-15-01089],[@B106-ijerph-15-01089]\].

4.2. Increase Awareness and Improve Minority Access to Healthcare {#sec4dot2-ijerph-15-01089}
-----------------------------------------------------------------

There is a significant racial disparity in survival for renal cell carcinoma (RCC) that exists between African Americans and Caucasians in the United States. This health disparity persists in particular among minority groups (African Americans in particular) and underserved populations. For example, African Americans and other minority Americans are less more likely to receive healthcare coverage through employment, and even if they have a job, they are still more likely to remain uninsured compared to Caucasians \[[@B107-ijerph-15-01089]\]. These disparities that African Americans and other minority Americans face in the United States are probably due to poor socioeconomic status, lack of education, and environmental stress. Poverty, lack of health insurance, barriers to screening, limited access to cancer treatment, poor quality of life, and stress associated with lower socioeconomic status are among the risk factors that contribute to these disparities. According to a study conducted by Berndt et al., the difference in survival rate between African Americans and Caucasians among RCC patients may be reduced simply by accounting for comorbidities and receiving nephrectomy among African American patients \[[@B107-ijerph-15-01089]\].

5. Conclusions {#sec5-ijerph-15-01089}
==============

Although there is an immense quality improvement of renal cell carcinoma (RCC) among Caucasians, RCC remains a major public health issue among underrepresented minority (URM) groups. A likely contribution to the upward renal cancer incidence is the rising prevalence of obesity and hypertension. The impact of cigarette smoking should be monitored because the use of e-cigarettes is increasing even though cigarette smoking has declined. Furthermore, there is accumulating evidence to suggest that physical activity, alcohol intake, and occupational exposure to TCE may influence renal cell cancer risk. We must note that the relative contribution of each of these risk factors of RCC could vary according to the prevalence of other risk and protective factors, awareness, and effectiveness in the control of predisposing conditions. A small percentage of RCC cases are associated with familial cancer syndromes, genetic susceptibility, and its interplay with environmental exposures and is believed to play an etiologic role in the development of sporadic RCC. Lastly, most patients diagnosed with RCC are over the age of 60 are males. Despite the evidence of various associated risk factors, further research is needed to gain a greater understanding of the etiology of RCC. Therefore, the overall objective of this review paper was to discuss the major risk factors associated with RCC and highlight new therapeutic approaches for its control/prevention. New therapeutic approaches rather than surgical methods are needed to prevent and reduce RCC among African Americans, the most vulnerable URM group affected with the highest incidence and mortality rates of RCC. At the individual level, these new therapeutic solutions include keeping a normal body weight, eating well or consuming a high content of vegetable and fruits, lowering blood pressure, managing stress, maintaining enough physical activity, minimizing alcohol intake, quitting cigarette smoking, and reducing second-hand smoke exposure. To achieve best results in preventing RCC, physicians and healthcare policymakers should address the need for healthy lifestyle choices at the individual level, implement health care policies to improve societal inequities, facilitate minority access to healthcare programs, provide primary care services to the minority groups and uninsured populations, and emphasize the importance of public health in disease control and prevention.
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![Leading risk factors affecting renal cell carcinoma (RCC) development are well recognized. These include nonmodifiable, modifiable (health behavioral and lifestyle), environmental, and occupational risk factors.](ijerph-15-01089-g001){#ijerph-15-01089-f001}
